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© 5-Fluorouracil derivatives. 

© Novel 5-fluorouracil derivatives are disclosed. As representative examples are mentioned H"*^- 1 J 
^adecatrienoyioxy^methyOmethyl-S-fluorouraciL 

fluorouracil. 1-(a-5.8,11 ,14,17-eicosapentanoyioxy-a-methyl)methyl-5-fluorouraal and the like. These compounds 

anticancer activities as well as platelet aggregation-inhibitory activities and are of lower tox.cties. 
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5-Fluorouracll derivatives 



Background of the Invention 
1 . Field of the Invention 
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platelet aggregation is known to^S^StS aggregafon. name.y. thrombosis and the like Also « 
may be effective in preventing JZZ^VZZT™ ° f compounds of me initio" 
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2. Description of Prior Arts 
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Summary of the Invention 
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^™^^^:X7*Z Z^^tST ° { h , i9 ? er ,3tty 6S,erS ° f 5-«uorouraci. and their 

and "fSESSST?^ r famT T h r 5 T UraCil « — "~ *""«. 

■nventon possess potent anticancer activitie TnTv alsoh/ f- fluorour acil derivatives according to the 
and are useful as drugs to prevent diseases laused bv th! ^Ration-inhibitory activities^ 

metastasis of cancers. 6aSeS Caused b y tne P««etot aggregation such as thrombosis and 
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STiS ac^^X^noThTher 9 ^ 5°" ^ "* * " 30 ao * ^ deri ^ *«" a trienoic 

The Invention also comDris««s 
above general formula (I). ^'cancer agents containing 5-fluorouracil derivatives represented by the 

agents containing 5-f.uorouraci. 

-^S^SC^ ^ acid is preferred the acy, group 
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As the above-mentioned acyl group derived from a pentaenoic higher fatty acid is preferred the acyl 
group derived from eicosapentaenoic acid. 



s Detailed Description of the Invention 

The above-mentioned 5-fluorouracil derivatives represented by the formula (I) are produced by^ subject- 
ing 5-FU to condensation reaction with a compound represented by the general formula CI £n -OR* 
wherein R 1 and R 1 are as defined above for the general formula (1) in the presence of a base. Preferably, the 
to reaction is performed under an inert gas such as argon using an organic solvent such as pyridine. 

As the base are preferably used tertiary amines such as triethylamine, tributylamine and 
dimethylaminopyridine. 

The 5-fluorouracil derivatives of the invention demonstrate in animal tests antitumor activities equal to or 
higher than those of 5-FU which is clinically used, and are less toxic than 5-FU. Unlike 5-FU, the 5- 
75 fluorouracil derivatives of the invention are characterized by potent platelet aggregation-inhibitory activities. 

The 5-fluorouracil derivatives of the invention are usable as the active ingredient or one of the active 
ingredients in anticancer agents or platelet aggregation-inhibitory agents. As for platelet aggregation 
inhibition, they are effective for any disease which is caused by platelet aggregation, particularly as an 
antithrombotic agent or a preventive agent for cardie angina or metastasis of cancers. 
20 The 5-fluorouracil derivatives of the invention may be administered either orally in the form of capsules, 
tablets, granules or syrup prepared by a conventional method or parentherally in the form of injectable 
preparations or suppositories. 

As examples of the carrier or the excipient are mentioned calcium carbonate, calcium phosphate, 
starch, sucrose, lactose, talc, magnesium stearate and the like, In addition to the solid preparations, the 
25 compounds of the invention may also be formulated into liquid preparations such as oily suspension or 
syrup. 

The compounds of the invention may also be stabilized by inclusion with cyclodextrin. 
Platelet aggregation-inhibitory agents containing the 5-fluorouracil derivatives of the invention can be 
used also for the prevention of blood coagulation in drawing the blood. 
30 Examples and test examples will be given below to describe the invention in more details. The 

invention, however, is not to be limited thereto. 



Example 1 

35 

To 2.22 g of 5-fluorouracil in 20 ml of dry pyridine with stirring in an atmosphere of argon were added 
5.82 g of cr-chloroethyl 9,12,1 5-octadecatrienoate and 2.38 ml of triethylamine successively. The mixture 
was then reacted at 80°C for 5 hours, followed by removal of the pyridine by distillation under reduced 
pressure. To the residue was added diluted hydrochloric acid, and the mixture was extracted with three 
40 portions of methylene chloride. The organic layer of the extract was washed with water and dried over 
anhydrous magnesium sulfate, and the solvent was removed by distillation under reduced pressure. The 
extraction residue thus obtained was subjected to column chromatography on silica gel. There was 
produced 3.50 g of 1-(a-9,12,15-octadecatrienoyloxy-a-methyl>-methyl-5-fluorourac!l. Physicochemical data 

of the product are as follows: 
45 'H-NMR 5 (ppm): 0.98(3H, t. J = 7Hz). 1 .58(3H, d. J = 5Hz), 2.02(4H, q, J = 5Hz). 2.35(2H, t. J = 6Hz). 2.78(4H, 

t 4Hz), 6.90(1 H, q. J = 5Hz). 7.32(1 H, d. J = 6Hz). 

IR ' max 3 (cm- 1 ): 3380, 1755, 1 730(Sholder). 1715 

MS m/e: 434 (Molecular ion peak), 304, 277, 157 

- 50 

Example 2 

To a mixture of 30 mg of zinc chloride added to 3.60 g of a-linolenoyl chloride at 0°C in an atmosphere 
of argon was added dropwise 1.16 ml of propionaldehyde with stirring over a period of 15 min. The mixture 
55 was reacted at room temperature for 30 min. Water was added to the reaction mixture, which was then 
extracted with three portions of ether. The organic layer of the extract was washed with water and dried 
over anhydrous magnesium sulfate. Removal of the solvent by distillation under reduced pressure afforded 
4.71 g of a-chloropropyl 9,1 2.1 5-octadecatrienoate. 
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The compound was subjected to reaction with 5-fluorouraciI in the same way as in Example 1 to 
produce 2.72 g of 1-<a-9.12.15<>ctedecatrienoyloxy-a^thy^ Physicochemical data of 

the product are as follows: 
'H-NMR 6 (ppm): 7.25(1 H, d. J = 6Hz) 
IR ' nai 3{cm-y. 3380, 1 755. 1 730(Sholder), 1 71 5 
MS m/e: 448(Molecular ion peak), 318, 277, 171 



Example 3 



From 3.91 g of 5,8,1 1,14,17-eicosapentanoyl chloride and acetaldehyde was prepared, in the same way 
as in Example 2. 4.86 g of a-chloroethyl 5,8,11 ,14,1 7-eicosapentaenoate. which was subjected to reaction 
with 5-fluorouracil in the same way as in Example 1. There was produced 2.88 g of 1-(a-5,8,11 .14,17- 
eicosapentaenoyloxy-a-methyl)methyl-5-fluorouracil. Physicochemical data of the product are as follows* 
75 IR r 3(ctt\"): 3380. 1755, 1730(Sholder). 1715 

MS m/e: 458(molecular ion peak). 328, 301. 157 



Test Examples 

1 . Antitumor activity 

CDF. mice (male, 5 weeks old) were intraperitoneal ly transplanted with P388 cells at a dose of 1 x 10* 
cells/mouse. 

From the next day of the transplantation, a test compound of the invention in the form of 0.5% 
carboxymethylcellulose suspension was intraperitoneal I y administered once a day for consecutive five days. 
Percent increase in life survival was determined: 

Percent increase in life survival ( % ILS) 
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Central value of survival 
days for treated group 

35 Central value of survival 

days for control group 



x 100 - 100 



Results of the test as compared with 5-fluorouracil are shown in Table 1 . 
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Structural Example 



formula 




R— CH 



OR 4 



No. 



Table 1 



R 



CH- 



2 C 2 H 5 



CH. 



R* 






ILS (%) 
Dose (ing/kg/dav) 



10 



50 40 



24.6 46. 3 



100 



80.5 



27.2 39.7 



73.8 



26.8 49.2 



82.1 



0 tf 

0 H 



For com- 
parison 



65.2 27.4 -24,8 - 



30 



35 



(5-FU) 

As clearly seen from Table 1. all the representative compounds of the invention exert antitumor 
activities equal or better than the activity of 5-FU. Whereas the mice with 5-FU at a dose of 100 mg/kg/day 
have survival days shorter than those for control mice without 5-FU administration, ILS(%) w.th the 
compounds according to the invention shown in Table 1 is 73.8% or higher even at a dose of 100 
mg/kg/day, indicating their toxicities lower than those of 5-FU. It has also been demonstrated that 
compounds of the invention other than those shown in Table 1 possess similar antitumor activities. 
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2. Platelet aggregation-inhibitory activity 

From rabbit carotid vein was drawn blood (9 volumes) by means of a syringe containing 3.8% aqueous 
sodium citrate (1 volume). The blood was centrifuged to obtain platelet-rich plasma (PRP: 550,000/ul). 
Platelet aggregation-inhibitory activity of a compound of the invention was measure using as an 
aggregation-inducing agent arachidonic acid or collagen. 50%-inhibition concentration (IC») against the 
platelet aggregation caused by arachidonic acid (80 uM) and collagen (30 ng/ml) is shown in Table 2 tor 
representative compounds according to the invention. It is demonstrated that all of the compounds of the 
invention tested possess potent platelet aggregation-inhibitory activities as compared with 5-FU. It has also 
been confirmed that 5-fluorouracil derivatives according to the invention not shown in Table 2 possess 
similar antitumor activities. 



so 



ss 



3. Acute toxicity 

An acute toxicity test was run with ICR male mice (7 weeks old) by an oral administration. As compared 
with 5-fluorouracil with an LD M of 309 mg/kg. LD- values with all the compounds of the invention were 800 
mg or higher thereby demonstrating their higher safety. 
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Table 2 



Structural Example „1 



formula 



Rl-CH 



OR' 



No. 



CH. 



C 2 H 5 



CH- 



R' 






5096-Inhibition 
concentrationCmole ) 
Arachidon- Collagen 
ic acid 



6.5 x 10 5 3.4 x 10~ 4 



5.7 x 10~ 5 5.3 x 10 4 



3.2 x 10 5 1.4 x 10 4 




(5-FU) 



For com- 
parison 



> 10 



-3 



>10 



-3 



Claims 
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1. A 5-fluorouracil derivative represented by the general formula (I) 



40 



45 



50 



55 




(I) 



R^-CH 

1 2 
OR^ 

wherein R 1 is an alkyl group containing 1-3 carbon atoms and R* is an acyl group derived from a trienoic 
higher fatty acid or a pentaenoic higher fatty acid. 

2. A 5-fluorouracil derivative according to Claim 1 wherein the acyl group derived from a trienoic higher 
fatty acid is an acyl group derived from orlinolenic acid or dihomo-y-linolenic acid. 

3. A 5-fluorouracil derivative according to Claim 1 wherein the acyl group derived from a pentaenoic 
higher fatty acid is an acyl group derived from etcosapentaenoic acid. 

4. An anticancer agent containing a 5-fluorouracil derivative represented by the general formula (I) of 
Claim 1 . 

5. An anticancer agent according to Claim 4 wherein the acyl group derived from a trienic higher fatty 
acid is an acyl group derived from cr-linolenic acid or dihomo-y-linolenic acid. 

6. An anticancer agent according to Claim 4 wherein the acyl group derived from a pentaenic higher 
fatty acid is an acyl group derived from eicosapentaenic acid. 
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7. A method for treating cancer which comprises administering a therapeutically effective amount of the 
5-fluorouracil derivative according to Claim 1 to a mammal possibly afflicted with said disease. 

8. A platelet aggregation-inhibitory agent containing a 5-fluorouracil derivative represented by the 

general formula (I) of Claim 1 . 
5 9. A' platelet aggregation-inhibitory agent according to Claim 8 wherein the acyl group derived from a 
trienic higher fatty acid is an acyl group derived from o-Iinolenic acid or dihomo-Hinolenic acid. 

10. A platelet aggregation-inhibitory agent according to Claim 8 wherein the acyl group derived from a 
pentaenic higher fatty acid is an acyl group derived from eicosapentaenic acid. 

11. A method for preventing a disease caused by aggregation of the platelet which comprises 
to administering a therapeutically effective amount of the 5-fluorouracil derivative according to Claim 1 to a 

mammal possibly afflicted with said disease. 

12. A method of preventing a disease of Claim 11 wherein the disease is thrombosis. 
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